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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a wave-guide type 
optical device and an optical module which has a high yield and 
throughput, and provide further manufacturing methods of them. 



SOLUTION: In an optical function element 10, an optical wave- 
guide 12 and a bumper structure 14 formed on a substrate 102 
are of laminated structure and laminated in nearly the same 
direction, and the bumper structure 14 is installed higher than 
the optical wave-guide 12 on the substrate 102. A groove- 
shaped recess 20 is formed on the upper part of the optical 
wave-guide 12 on a device surface 16 due to a height difference 
between the bumper structure 14 and the optical wave-guide 
12. The depth of the recess 20 is larger than the thickness of a 
part of an upper electrode 1 24 provided in the recess 20. 
Therefore, the upper part 16a of the bumper structure 14 
functions as a bumper, and an outer member is hardly brought 
into contact with a part of the upper electrode 124 provided in 
the recess 20. As a result, in the optical function element 10, an 
external force is restrained from being directly applied to the 
upper electrode 24 to cause stress to the optical wave-guide 1 2 
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-To ) tmtit&ti&o 

[0070] ^tc, *iao»E!6iii-ett, 

-f ^^^(CJ;*?, ^oi/N^^b, *0lt-^1-*Hte^> 
^ISfcd^^^atB*^- 1 0 .Sr—fi-Hitf)^ y ^.fc^«t 
i"5o ft^*«cXS"eii, WJiBlWLfcii^ricStt 

6*a:^#t|&#s (h**i\ ) ia«L-c, ±^m® 
• i2 4CM!7'i't ( y — ^Tifv^^^^-r^o 

[0 0 7 1] (3) *«JE*^10©iffi 

-- f ^o -^tg^^L-0(Olb 
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w £ tc J: 9 , *#iKB l 2 <n%%4 K/f l o 6 

* [0 0 7 2] '<>T7;*«ffii:HP*l£±»m«i 2 

4 <fc ±S&®@ l26i orafcgf3£<oS«fS-a-«:HiiDi-it 
tf . 1 2 0) jffc#>f KI106 Kl3f3feO»K3ftS* 

DS 0 IfctfoT, ft#&S§l 2&e*i-«#tttt, * 
#>f KJB l 0 6(c^tlcMlfc^^l^ffi$ti 
X, *«tE*?-l 0 0co«l»BBBl 8 aXtt*2*HJ 

tl£ 0 

[0 0 7 3] r^X, »M#*Sfrofc f 

3ft^5»a*«69jBi«5^*»rtxa (2-c) Arm 

2«)^tI«Ii (2-d) Ko^T<0*SMS*«:ttW 

^ (Reactive Ion Etchin 

g ; R I E) fc£ 0, SB$#?il. 5MmOx^y^ 

fV^itt, WStKft^Lifc^flS** (H Br) £ 
lf& (CH 3 C OOH) k<Dl : 1 fi^iK*:flJ^5*Sj 3 

tt, fe&M^fr^b^ry^^tuT, 
1 4 a ;T«b|&*$tLfco 

[0 0 7 4] H9MI3, ***^fe**RM-f5 ^fe- 
td, ^ffc** (H Br) tffim (C H 3 C OOH) <D^ 
y?*>Jfu—h$:7frr o El 9 (Ct til J, #*l6)<D^y^ 

fjrei. 5 MmdLT^^ Sot, *l3//m^f 

So 

[0 0 7 5] ( 4 ) *i!ffi<a7Kffico3b* 

1 0 (C*5V^TIi, MM 1 1 8 aJffiffifljt^-f Kg 1 0 6 

v>T, 3t^#fti-5*a»ttKl 2'±*SB»<^3t^ KB 
1 0 6a>S>£>»5Sfl, Wx.tf±iS^»ffl«tcJ:tttf. 1 
// m (_hfl!l^7 3> KJBl 0 8) +0. 2 M m (;*— ;y 
^3>^^M110) +0. 5 Mm (Dfl*2 0MKB 
$ttfc±§I5fl;S 1 2 4) =*Sll. 7/imt*$ 0 
[0 0 7 6] —Jj, 1 6 fcr*3V*T, /< w<jf « 

z£l A<F>±33Wj}\ 6 a <D%^^< Vm 1 0 6^<9ii5£ 
I*. W^Ltf±iS^affi«{cJ:tifi, l/*m (±.W?5v 
KI10 8) +0. 2 M m (t-^^^y^^Ml 
10) + l//m {*W?m \ 1 2) +0. 2 M m {'< 
r>^- 4 >3»gl2 0) =2. 4//mSS"CfeS 0 U 



[00 7 7]feS^Lt, 1 0 "CI*. Dfl^2 

ocr)*§, in*>3t»ttBi 2<om («^3^m) tm(o 

4S (Wxtf 2 x 1 0 M m) £<£>£*§r (01itf23/im) 

[0 0 7 8] a*, ^frjtWiB*^^^**^ yr 

SB«*, 10 0|tmSJl±Oil*l*oXV^ 0 Sfc, -ttb 

ox, awrftxatcis^-c, ^y:/»giss«<0jfc»«* 
?&Acos^i^, ±^m® i 2 4 »ca«»tt-r * ^ £ rt* 

[0 0 7 9] SP^, *HfficO^®tC^V>Tit, ^a:^ Sr. 

^±ffi^fc-C3flStotL-5* (flx.«a«ft'>- hfe^) 
^^F?>f^CS*l*f, »BBXS-C«ffl-j-S 
4Bffitcj8W<0"- htfM 9 » & ttfc^-*«# L4^. 
S^U, *IMiS^IBfcj;tLtf, §tBHXSK*3#5# 

[0080] ^M<DmmAc%>\,^xte, mmnn 

* aSEJRB^XS*3 itfjfflStXS • «SXS*ct3tt-5^ 

[0 0 8 llife, **»<0«IB^*^*5»tt«5ffi3te* 

So Sot, tt^ajJt^fttCfe^Saiy^^^^^ 
Srte*"r-5XS«:«d*tt5o o^9, /pt^OIl^ 
f!B&^^tbSo 
[0 0 8 2] &$kk Lt, *3aiS^«S^J;tttf, 

[0 0 8 3] ( 5 ) 

ft*5, *HlSojgffifi f B l (c^i-Tfe^fg^^ ioo^ 
£Mct>, (a l o tc*i-*«IB*^ 1 o a -*»B l i f-^-t 
itWHESR^l 0 b^v^li:la 1 2[C7jkirytmmm^ l 0 c 
1 3 ^i-jtatE*^ 1 0d«lctlfflt5Ii^ 
-c#<5o r^-c, Hi 0 {C^^feWffiSlI^ 1 0 a iBl 
l fc^i-jtafiB*^ i o b **16(^^llB*-*^^5 



[oo84] ( 5 - a ) ytmmm* 1 0 a 
* 1 0 *cjHfii-r5«j*sr*-r5^, h 1 icm-rytmmm 

*l Ok liBfl* 2 0 OJ&bWStliS-rSo Hl*>, IS 1 0 {£ 
*-TJ:5^, JtaffiSl^f-l 0 a^*3^T, ^$116 

±-e*fc*-&<?Dia* 2 0 <omm% rn^rn 1 6 tc*s^ 

2 4 aT*f^BESix5SfB^— «|5<!:S:«5, iS 

a?»«i:$ixSwi:(cj:9, fl^RoJiSMMS l 2 4 # 
tM3^2 Ort^^fClR^^tL^o 
[0 0 8 5] m, ^>y"^>^Ut\X Jb«B«St-*3V^ 

[oo8 6] &mm<Dwm^frfr%mm2>mc£^xyt 
xpm&ocm (2-b) -ei*fSttt2 4±*i:«2 
*tii<o^tMii-«»ii6 (2-c) srT&s-r 

\zzcy*?->?lrin\S.&}<\ 09 (J, Dfl*2 0<7?3j? 
>-^SBl 2 4 aT^iioii^irfc 

[0 0 8 7] (5-b) MgiflOb 

1 1 icTjk-fytmmm* lobii, aio i^-tytmm 

m^- l 0 a tdSflai-5«J5ESr*-fS^, 0 1 0td*i"* 
WtBSl^l 0 a £1181*15 1 1 8 £>8i 5 0 IP 

*>, Hi i^fJ:5«-, ffl^iobm^t 
J2, StSB 118 tiiyttfj KS 10 8 SrKffi LT$J^ 9 ^ 
K/f 1 0 6 ^-CagLTV^o a^StofciOftWiB*^ 1 ' 
0 b -Cr±, }t#&&g 1 2 <D%jJs( Kg 1 0 6 tmWfrb 

ftttttBSW 1 lObii, H l o K^fftflMB*^ l o a J: 

[0 0 8.8] ^nmrnm^frfrzu^mcz^xyt 

2 0D^^ricXS (2-d) ^f^cD^^^Tft'J 

[oo8 9] (5-c) %mm=Fi o cRvytmrnm 

f 10d 

h i 2 tcTFirytmmmT ioc su^h i 3 
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[0090] *-f , g« 102' ±{c 

ks 106* %^&mm<nmmmm£j&M£^:?> 
(* 1 ohs*j«*xs) o » 1 <©»*j**xs-e 

^^^^^XS^fiKSixfc^^WBBS:, 

(fB2C0tt**fiXS) o fcfc, 

t-v7^>^^Hll0' i:Mfc^f^5;>^Ji 1 1 
2* £MIftj$g£-#T, ^^tt^tafM-S (fl 

[00 9 1] jfcfc:, 3t#-f KI106' <0±*Sfc»(;:*3 
l^T, x^fy^-e, 09;tti4>l2 0 /zm£>3r-Y y^JB 1 

12' SrBj^-t-^wirtcJ: 9*-— S hJi 1 

1 0' £mfii£^££ £ fete, JiSfBWIS^TK^^V^- 
SBS^^sttSfiBAfio^^iy^JBi 1 2' £B£*-Lfc* 

* S(OlHMl@^£Df^^Ig^,gT, H 1 2 ic^f 

jtaiiB*^! o"c3fls»j&*ix*o Hi3K:*-r# 
mrnrn^- iodft B12 ^-rytmrnm^- 1 0 c 

MM, K1106' OMJ8f£»«|5 118' 

U 118' (dSftii^S 122* ^ £ 

[0092] ^ntg^i 0 cxteytmmm* 

1 0 d &M&:^mttmM<otem£t>*ti*zM&*m\£i3 

v^Tii, I^ii^l^^iW 1 2 ' co^fi, h 5 
xSM^ov^r, jt^KSioe* i^^t^^n 1 

2* ^f^/i^^^f y^ta 1 TIt 

tott^o ^tgm^i 0 cAxjpytmmm*! 0 d fc^v> 
r t>", hi kcm-rntmmm^F 1 0 £3Sfla^»fpxwa* 

[0093] (« 2 o^ffi^^ffi) mc, m 2 onffico 

AVjt^^a— /u^SS5g*ffitc:ov^r^)|ftMH"e*> 9 , 

3t^i?a»^o»3t*j£tcoV^TOKWH^fcSo 0 1 
4XU5H-1 5 itCTjk-tX 9 M, *HJfio?gffi^^»5jt^ 

Sft^-CfcSJtflllB*^ 1 0 e £r*-y y T 2 0 0 a , 

2 o o bic^m^xmmztiZo 

[0 0 9 4] ytmm^l 0 e\% |10C^ 

■T3t«ffi*?-i o a *3Efla-rs«js**-rsas, rass 

il26 coftfc 9 «i*^-*Sa 1 6 (CfflKO±*f5m^ 1 2 

6 ' ^?fM^ti-cv^^^H i o itZTF-rytmmm^- 1 o 

-*-£-*-*--<^»*^---*»HB*^l---a.e.JC 
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z>i&<D±.nm>& 126' 12, '<>'<mm: 1 4 l-ct 

ag^iF- 1 0 e Ki2, ±Sl5mS 12 4 ^ffilO_h^m® 1 2 
[0 0 9 5] *HlfiOJBffifC35^»S3t;^e^3.— /UOjRit 

as-ett, ^tmmm^-i o efiijcos^H^, 6 

tCJBfigStt*^ W-?«jg 1 4 £>_h*tt# 16a 

1 6 a <0±B4: y T 2 0 0 a , 200b OS? 
S (^rt ^7200 3, 200b ±fiicK^Stt5. K 

atffi*"?-! 0 eCO^Y U T 2 0 0 a, 2 0 0 b — (DSl: 

[0096] &mifomzm^ti^z>yt^^~- 

MZtSli^Xlts 4£>±*SB#1 6 a (DifiSS " 

K*tLT, 1 2 4 ±H&0H&<0_L8MMS 1 2 

±*-gP^ 1 6 a £ _hSP®® 1 2 4 ±mRXm<0±UW& 
126' ±B£0)Bi£<Z>^J&S, ^r-rUT2 0 0 a, 20 

o b ^mcftmztitcmmx y^^-^2 o 2£oi^, 

^i£^L< £*l/C^6o w^.-C, ±fttBl2 4itJ t «l 
h7^^2 0 2 12, ^r^yriiJSStCffi^-r^o 

[0 0 9 7] **lB<o»IBiaffl^tB*A*W**f[«[W 

r, ytmmm? ioe o^-r y x 2 o o a , 20 

0 b-<DH^£i&ej1-6£, SffiSnsftaMBSt^i 0 
e"e«:, ±8B««12 4 tpM<om\t&Wl 9 ) 
^ffiO^gpm^l 2 6' (nflS(DffittS:«K> 0 ) ±®0 

0. 5 Mmfi<g£$nti/^ 0 ^ty/200 
a , .2 0 0 b±fd?f^$tbfcmH^ F7^7"2 0 2 Off 

[0 0 9 8] tit, JfeWsB*^ 1 0 e 1 2 

4ifc£«i&£>±8Mi;ffi 1 2 6 ' ^t!)7200 a, 2 0 

o b ±.(Dmm* h7>r^.i 2 4 ^aqsstcatisi-t-sj: 5 

6 a U T 2 0 0 a, 2 0 0 b <D£fJ§E<h 

7200a, 2 0 6 blC^mZtl&o 

[0099] @i 4&um i 5 (2, #H36<0jfcte«c'a>a> 
«*»fcttwia**-r 0 1214^*3^X0 ^^720 

0 a IC(2, «x.lJ*#»U--!f^«:** J f- (Photo 
Diode; PD) S(D-o0#ScM^b3ttOA 

(£fflSix-CV^ 0 Hi 5M*5^TI2, ^rt!i72 

0 0btC|2, esj^l^HK^SM^lo^^ 



T, ^D7200a, 2 0 0 b ±f«rjgJ5fc$*tTl^* V 
812 0 412, 3t7r-Y^S:IR'&H^'t"4fc»«)fe<0"Cfc 

[0 10 0] ft, *Hl(|<03BliJC*5V^T«:, *^ ] JT2 
00a, 200b f2, ffiffiiCi8«I«SttDXi:«afl!)^^ 

[oioi] £x±mw Ltcx o m, *saa^?Biig«c*sv^ 

(2, *^yro«S±tc3E*-**«»ffl*Wf«:»*"*-S 

[0 10 2] *3afi^B|g^*3V^-Ctt, *t'J7 

[0103] k±, ^0^^^fii^^s^7)ffmf-ov^ 

[0 10 4] CT^ft ±|5H^O^S(-^V^Tt2, I n 
PXtflnGaAs (P) LTiSffi 
U fc Wft KS* * ^ A O® - /Ht 

m<z>m&jymt zm^mtf xmm i,it&, *&9mi>* 
icmt? xmw *sswf435^»*«j«^i8*s*t4 

[0 10 5] SfcK, ±E*JfiOJRJS^^3V^-C[i, TfiiJ 
^b49 5 KJB^35ciaaXH:45cffl 

4^6*sw««sa**^-e*>or, «jsxs«c»v^t 

m20^y^>^{C^V^T27C^fa<0^$:^^5 : '>^-r 
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©M ifefrife 1 3t^e a. -/us t>'^e ro^it^ffi tic^Lt 
[0 10 6] Jbt, ±IB3«iW>»tRK:*5^-CH:, #flt 

'So 

[0107] sfc, ^ip^fc&^-as, . ssjeft^aff*- 

^fttf ^©Kafefrfti: SrWfi^tf TRW L-fc^S, 

£ 3t ^ ~ -/kRt^E; o«at*ft £ K*t L T t igffi f 3 

*\*747<Di&mcMmir%^y^>tfijmh> Pimm 
[0108] £<bd, ±mmm<Dwm^^^x\% a* 

Srafe/cCtW^^ff TRW Lfc^, *38Mli^^^«^^ia 
*«o^u-^#ttKSjt*^tc:»L-cfciBffl'r5r 

[0109] **5 t ±m^m<Dwmic&v^x, m&&m 
mmm, stasias, st^/i^, ^^-b^^-K, 

#T#5 0 

[oiio] ^fc, ±mmm(Dwm^^^x^mcwR 

TRZJt*: <D&mjjm tlvei?*. -r^RXf^t (DM^m t 
[0 111] ££>fc, ±IE*^^ffifc:^vvT^^a 

BR<osst-*%iitLT, ffc^rtyTi'jx^icffiift 

[0 112] 

-#&&Mftiit^<DMp^ - 



B*0 ££[filJi-rs;i£tfS-C*« 0 *fc, #$8Wtcj;n 

<_;fiSTS5 0 Sbf-**:, *5SMfcJ;*tlJ/ 
3t ^ is ~ - ^ O fffi^te^ i: ^36«fS 0[Sj±tcJ;S#B* 

[HiBOlBIiRM] 

RWH-efc*. 
[03 101 f-*1■3t«jiE*^■ofl&^Z)S^^SXS^c:ov^■c 

oRWEIT&So 

[B6] hi kC7^ir%mmm^(Dm.(6m^mc^^x 
<Dm>wmxhz> 0 

m 7 ] mi tc^t-^tB^officoKigxs^ov^r 
^RW0-efc£ o 

[sis] mi \c^Tymmm^(om(o»mj:m{c-o^x 
<Dmwmx&z> 0 

[09] ^w%mm^m?mmxmcm^%mw&M 

[010] *»M*fflffl^tg*ffll(03t«tg*^^*K« 

[011] ^m^mm^m^m(oytmmm^-(ommm 

[012] **K*aSffl^«*ffi(03t«j|B*^^«l^ 

/&_*^-rJ!^0T&6 o 
[013] ^^^fflfflWfilftffll^^WIE^OftBfrW 

[014] ^0J^®ffi^fg^^^^--/^t5^^ 

[015] ^M^fflffl^ffi/ifl&ojt^^*— /u&v* 
^^3.-/^»afe*-ffi^ov^-C^RM0-T?fe« o 
[«F#tf>RW] 
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